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Leuconostoc pseudomesenteroides-associated
hemophagocytic syndrome: A case report
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Abstract. Hemophagocytic lymphohistiocytosis (HLH) is
a rare hyperinflammatory syndrome characterized by fever,
pancytopenia and splenomegaly. The underlying hemophago-
cytosis occurs primarily in the bone marrow, liver and lymph
nodes. Multiple microbiological agents, including cytomega-
lovirus, Epstein-Barr virus and Mycobacterium tuberculosis,
have been implicated in the pathogenesis of HLH. The present
study presents a case of HLH associated with Leuconostoc
pseudomesenteroides infection treated successfully with
clindamycin. A 33-year-old man presented with recurrent
episodes of fever and diarrhea. Upon initial treatment at
another hospital (the First Affiliated Hospital of Sun Yat-sen
University, Guangzhou, China), blood chemistry analysis
demonstrated moderate anemia (hemoglobin 88 g/1; reference
range, 120.0-160.0), elevated ferritin (1,068.47 mg/l; reference
range, 21.81-274.66), total bilirubin (392.4 mmol/l; reference
range, 5.1-28.0), conjugated bilirubin (335.7 mmol/l; reference
range, 0-10.0), and y-glutamyl transpeptidase (150 U/I; refer-
ence range, 10-60). The patient was treated with antibiotics
for suspected pneumonia and cholecystitis, but new symptoms
(including diarrhea and inflammatory colitis) started to
emerge. The patient was subsequently treated with ganciclovir
(5 mg/kg/day for 1 month), but body temperature increased
to 41.0°C. Upon transferring to our hospital, the patient had
severe anemia (hemoglobin, 39 g/1; red blood cell, 1.61x10'%/1;
reference range, 4.0-5.5x10'%/1). Jaundice was apparent: Total
bilirubin, 299.5 mmol/l; conjugated bilirubin, 215.7 mmol/I.
The patient was treated with clindamycin (150 mg, taken
orally every 12 h for 1 week) and supportive care that included
parenteral nutrition. Symptoms rapidly dissipated after the
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treatment. Blood chemistry analysis 5 days after the first dose
of clindamycin revealed substantial improvement in anemia
and jaundice. The patient requested discharge for financial
reasons, but continued treatment (details not available) at a
local hospital (Pengpai Memorial Hospital, Shanwei, China).
Upon a visit to our hospital 8 months later, the patient has no
notable complaints, with the exception of moderate anemia.
The present case suggests that HLH may be associated with
L. pseudomesenteroides infection.

Introduction

Hemophagocytic lymphohistiocytosis (HLH) is a rare hyper-
inflammatory syndrome that is typically characterized by
fever, pancytopenia, and splenomegaly (1). Other features
include hypertriglyceridemia, hypofibrinogenemia, liver
dysfunction, and elevated ferritin (1). A major underlying
pathology is hemophagocytosis, which mainly occurs in the
bone marrow, spleen and lymph nodes (1). Hemophagocytic
syndrome may be associated with malignancies (malig-
nancy-associated hemophagocytic), hereditary diseases and
autoimmune diseases (2). It is also linked with Epstein-Barr
virus (EBV) infection (2), parainfluenza virus infection (3),
cytomegalovirus (CMV) infection (4) and bacterial infection
caused by Mycobacterium tuberculosis (M. tuberculosis) (5)
and Mycoplasma pneumonia (6). Hemophagocytic syndrome
that is associated with infections has been suggested to be
a result of immunological activation of the immune system,
and is sometimes referred to as secondary HLH (sHLH) (1).
Pathologically, hemophagocytosis occurs in the bone marrow
and other tissues, where activated macrophages engulf eryth-
rocytes, leukocytes, platelets and their precursors (2). An
improved understanding of the pathophysiology of HLH may
aid to clarify the interactions between the immune system and
infectious agents (2).

Leuconostoc pseudomesenteroides infection typically
occurs in patients with underlying diseases or a history
of vancomycin use (7-9). It was first reported in humans
in 2 immuno-compromised patients in 1985 (7), and later
observed in patients receiving solid organ transplants (8).
An outbreak of Leuconostoc mesenteroides (a subspecies of
Leuconostoc) involving 6 patients receiving parenteral nutri-
tion in northwest Spain has also been reported (9). However,
there has been no report of acquired HLH secondary to
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Leuconostoc pseudomesenteroides infection to the best of our
knowledge.

In the present report, we present a case of SHLH with
L. pseudomesenteroides bacteremia. The patient presented
with recurrent episodes of fever, diarrhea, severe anemia, liver
dysfunction and elevated levels of ferritin. HLH associated
with non-viral pathogens often respond to treatment of the
underlying infection (2). The present case was successfully
managed with clindamycin. The present findings expand the
spectrum of possible microbiological agents implicated in
hemophagocytic syndrome.

Case report

A 33-year old man presented with recurrent episodes of
fever and diarrhea for 3 months. The patient was treated at,
and discharged from another hospital (the First Affiliated
Hospital of Sun Yat-sen University, Guangzhou, China) before
presenting to us (the First Affiliated Hospital of Guangzhou
University of Chinese Medicine, Guangzhou, China). Previous
medical history included unexplained anemia and spleno-
megaly. The patient denied previous blood transfusion. The
patient was married and had 2 children and there was no
family history of familial disease except for thalassemia in a
sister. The patient provided written informed consent for the
presentation of his case as a report.

The fever (>40°C) started 3 months prior to admission to
our hospital, and the patient had received medical attention
at the First Affiliated Hospital of Sun Yat-sen University
7 days after the first presentation of symptoms. A blood
chemistry panel conducted at the First Affiliated Hospital of
Sun Yat-sen University included hemoglobin (88 g/1 reference
range, 120.0-160.0), ferritin (1,068.47 mg/l; reference range,
21.81-274.66), total bilirubin (392.4 mmol/l; reference range,
5.1-28.0), conjugated bilirubin (335.7 mmol/l; reference range,
0-10.0), y-glutamyl transpeptidase (y-GT; 150 U/l; refer-
ence range, 10-60) and fibrinogen (1.53 g/I; reference range,
2.0-4.0). The medical record revealed that the patient received
mechanical ventilation from day 1 to day 16 after admis-
sion for respiratory failure. The patient received antibiotic
treatment for suspected pneumonia and cholecystitis. After
10 days, the patient developed diarrhea with watery stool
(4-6 1/day) but no mucus or blood. He received treatment with
itraconazole and norvancomycin, (details not available) but
did not improve. Colonoscopy 6 days later identified inflam-
matory colitis. Immunohistochemical analysis of colon biopsy
specimen identified CMV. Treatment with ganciclovir was
initiated at a dose of 5 mg/kg/day for 1 month and the patient
markedly improved. Abdominal pain and bloating dissipated,
and body temperature returned to normal. However, diar-
rhea did not improve. Immunohistochemical examination
(details not available) of the peripheral blood 2 weeks after
the initiation of ganciclovir treatment revealed no CMV. Bone
marrow aspiration (details not available) identified no hemo-
phagocytosis. Blood chemistry revealed improvement in total
bilirubin (86.7 mmol/l), conjugated bilirubin (43.9 mmol/l),
v-GT (71 U/]) and fibrinogen (1.24 g/1). The patient requested
discharge from the hospital.

On day 3 after discharge from the First Affiliated Hospital
of Sun Yat-sen University, the patient presented to us at the
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First Affiliated Hospital of Guangzhou University of Chinese
Medicine. His body temperature was 41.0°C. Physical
examination identified jaundice of the skin and sclera. The
lower abdomen was distended, but no tenderness or rebound
tenderness was evident. Physical examination determined
that hepatomegaly and splenomegaly were evident. A bedside
chest X-ray identified no abnormality. Nutritional support
(liquid supplements since day 1 after admission) was provided
via a gastric tube. Blood chemistry analysis identified anemia
(hemoglobin, 36 g/1) and hyperbilirubinemia (total bilirubin,
234.9 mmol/l; conjugated bilirubin, 147.5 mmol/l). The fever
persisted (40°C) and the patient was transferred to the inten-
sive care unit 10 days after admission. CM V-immunoglobulin
M testing (cat. no. 315A; DIESSE Diagnostica Senese S.p.A.,
Siena, Italy) of the peripheral blood yielded a negative result.
T lymphocyte count was measured, including cluster of differ-
entiation (CD)3* (79.2.2%; reference range, 50-84%), CD4*
(38.2%; reference range, 27-51%),CD8* (35.3%; reference range,
15-44%), T helper/suppressor cell ratio (1.08; reference range,
0.71-2.78). The patient's hemoglobin was 39 g/I. Red blood cell
count was 1.61x10'%/1 (reference range, 4.0-5.5x10'%/1); leuko-
cyte count was 2.67x10%/1 (reference range, 2.0-7.5x10°%/1); and
platelet count was 57x10%/1 (reference range, 100-400x10°/1).
Ferritin was substantially elevated (7,931.21 mg/l). Blood chem-
istry analysis identified a total bilirubin value of 299.5 mmol/l
and conjugated bilirubin value of 215.7 mmol/l. Urinalysis was
conducted according to the AVE 764+752 (Fully Automated
Urinalysis system; AVE Science & Technology Co., Ltd.,
Changsha, China); The dipstick test for occult blood detected
the peroxidase activity of RBCs. The following scoring system
was used: +, indicated >3 RBCs was present and therefore
this suggested the urine was positive for blood; ++, indicated
high blood content. The normal reference value of urinary
occult blood was 0 (-, negative) and the normal reference
value of urinary bilirubin was O (-, negative). Furthermore,
normal reference value of erythrocytes: 0-1 RBCs/high power
lens field (HPF).

Urinalysis identified occult blood (++), urinary bilirubin
(++) and 10 erythrocytes/HPF. An abdominal computed tomog-
raphy (CT) scan identified splenomegaly, multiple gall bladder
stones and inflammatory changes in the gall bladder (gall
bladder was enlarged, the wall was thickened). Wright-Giemsa
staining was performed at room temperature for 10 min on
bone marrow smears using Wright stain (cat. no. MKBH5619;
Sigma-Aldrich; Merck KGaA, Darmstadt, Germany). Samples
were viewed using a light microscope (magnification, x1,000).
A bilateral iliac crest bone marrow biopsy identified active
hemophagocytosis and phagocytosis of nucleated red blood
cells and platelets (Fig. 1). A whole-body positron emission
tomography/CT scan revealed no tumor mass. Peripheral
blood and bone marrow aspiration sample specimens were
obtained using a strict aseptic technique and injected into
culture agar (blood agar, cat. no. 1004144770; bioMerieux,
Craponne, France). The positive cells (1.5x10° cells per plate)
were cultured in a Colombian blood plate and the bacteria were
grown for 48 h. L. pseudomesenteroides was identified using
a VITEK 2 GP Test kit (cat. no. 242347540, microbial iden-
tification platform, VITEK2 Compact system; BioMerieux).
Results from a stool culture for Clostridium difficile (C. diffi-
cile) was negative. A blood and bone marrow aspirate culture
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Table I. Revised diagnostic guidelines for HLH.

The diagnosis of HLH may be established if either i) or ii) is
fulfilled

i) A molecular diagnosis consistent with HLH
Mutations in the gene encoding perforin (PRF)
Mutations in the gene UNC13D (17q25)
STX11 on chromosome 6q24
ii) Diagnostic criteria for HLH fulfilled (five out of the eight
criteria below)
Initial diagnostic criteria (to be evaluated in all patients with
HLH)
Fever®
Splenomegaly®
Cytopenia (affecting =2 of 3 lineages in the peripheral
blood)
Hemoglobin <90 g/l (in infants <4 weeks: Hemoglobin,
<100 g/1)°
Platelets, <100x10°/1¢
Neutrophils, <1.0x10%/1
Hypertriglyceridemia and/or hypofibrinogenemia
Fasting triglycerides, 3.0 mmol/I (i.e., 2265 mg/dl)
Fibrinogen, <1.5 g/I°
Hemophagocytosis in bone marrow or spleen or lymph
nodes'
No evidence of malignancy
New diagnostic criteria
Low or absent NK-cell activity
Ferritin, 2500 mg/1#
Soluble CD25 (i.e., soluble IL-2 receptor), =2,400 U/ml

“Fever, the maximum body temperature of the patient was 41.0°C.
"Splenomegaly, abdominal CT scan identified splenomegaly. ‘Hemo-
globin, the lowest hemoglobin of the patient was 39 g/1. “Platelets, the
lowest platelets of the patient was 57x10e9/1. °Fibrinogen, the lowest
fibrinogen of the patient was 1.24 g/1. ‘THemophagocytosis in bone
marrow. The result was shown by bone marrow smears using Wright
stain (Fig. 1). *Ferritin, the highest ferritin of the patient was 1,068.47
mg/l. The patient was assessed according to the revised diagnostic
guidelines for HLH i). The patient in the present case met criteria
a-f above. HLH, hemophagocytic lymphohistiocytosis; NK, natural
killer; CD, cluster of differentiation; IL, interleukin.

were obtained on day 10 after admission, and results came
back positive on day 14 after admission for L. pseudomesen-
teroides. The Kirby-Bauer disc method was used to conduct
a drug sensitivity test using Mueller-Hinton blood agar plates
and disks filled with specific antibiotics, including penicillin
(10 units), xefotaxime (30 ug), cefepime (30 pg), clindamycin
(2 ng),levofloxacin (5 ug),chloramphenicol (30 xg) vancomycin
(30 ug), linezolid (30 pg), ampicillin (10 xg) and ceftriaxone
(30 ug). Plates were incubated at 37°C for 24 h. Subsequently,
the diameters of the zone of inhibition (ZOI) were calculated.
The drug sensitivity test indicated that L. pseudomesen-
teroides was vancomycin-resistant and clindamycin-sensitive.
In addition to clindamycin (150 mg, taken orally every 12 h
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Figure 1. Hemophagocytosis in the bone marrow during Leuconostoc
pseudomesenteroides-associated hemophagocytic lymphohistiocytosis.
Hypocellularity and active hemophagocytosis (arrow in the upper and lower
panel) were identified in bone marrow aspirate. Magnification, x1,000.
Wright-Giemsa stain indicated phagocytosis of nucleated red blood cells
and platelets. Cytoplasm of basophilic erythroblasts were indicated blue and
nuclei of basophilic erythroblast were indicated purple.

for 1 week), the patient received 4 units of red blood cell
suspension and 350 ml frozen plasma and partial parenteral
nutrition. The fever subsided rapidly (37.0°C) after 1 day of
clindamycin therapy and the patient became afebrile after
7 days of clindamycin therapy. A repeat blood culture 10 days
later identified L. pseudomesenteroides. Blood chemistry
5 days later revealed improvement in hemoglobin (77 g/1), red
blood cell count (3.05x10'%/1), platelet count (139x10°1), and
total (71.5 mmol/l) and conjugated bilirubin (45.2 mmol/l).
Body temperature returned to normal (36.5°C) and the volume
of stool was reduced to 350 ml/day. A repeat blood culture
2 weeks later was negative for L. pseudomesenteroides. One
week later, the patient requested discharge due to financial
concern.

A telephone follow-up 2 weeks later revealed that the
patient continued treatment (details not available) at Pengpai
Memorial Hospital (Shanwei, China). Blood culture for
L. pseudomesenteroides was negative based on patient disclo-
sure. The patient visited our hospital 8 months later and a
complete blood count test was performed; he continued to be
anemic (hemoglobin at 89 g/1) but had no other complaints.

Discussion

Hemophagocytic lymphohistiocytosis is a hyperinflammatory
syndrome that may become fatal if not treated appropriately.
Multiple microbiological agents, including CMV, EBV and
M. tuberculosis have been implicated in the pathogenesis
of HLH (3-6). HLH has predominantly been reported in
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children (10), but may occur in people of all ages. The current
report indicates that L. pseudomesenteroides infection may
also be associated with HLH.

To the best of our knowledge, fewer than 10 cases of
L. pseudomesenteroides infections have been reported so
far (11-14), all of which occurred in adults. Patients who
have received vancomycin are particularly vulnerable (7-9).
The patient in the present case received multiple antibiotics
for suspected pneumonia and cholecystitis, and subsequently
norvancomycin for suspected C difficile pseudomembranous
colitis. The patient exhibited clinical, laboratory and histopath-
ological abnormalities (Table I) indicative of hemophagocytic
Iymphohistiocytosis, according to previously described diag-
nostic guidelines (1).

A number of cases of Leuconostoc spp. infection have
previously been reported (15-19). In contrast, few cases of
L. pseudomesenteroides infection have been documented.
L. pseudomesenteroides infection may occur in patients
with underlying diseases and/or a history of vancomycin
use (11,12). Cappelli et al (11) reported 5 clinical isolates of
L. pseudomesenteroides in nosocomially acquired urinary
tract infections; all 5 isolates were sensitive to clindamycin.
The patient in the present report had suspected cholecystitis
and received norvancomycin. Furthermore, a drug sensitivity
test in our hospital indicated resistance to vancomycin.
Tholpady et al (12) observed that Leuconostoc sepsis in a
64-year-old liver transplant recipient following extended expo-
sure to vancomycin.

L. pseudomesenteroides infections are typically treated with
clindamycin, as in the current case and other reported cases (8,12).
The patient in the present case responded well to clindamycin.
The fever subsided (37.0°C) after 1 day of clindamycin therapy
and the patient became afebrile after 7 days of clindamycin
therapy. Although the patient remained positive for L. pseudo-
mesenteroides 10 days later, clinical features (as reflected by
liver function and hemoglobin) improved substantially. A blood
culture 2 weeks later was negative for L. pseudomesenteroides.

L. pseudomesenteroides is intrinsically resistant to vanco-
mycin and the majority of reports indicate that it is sensitive
to clindamycin (8,12). Therefore, appropriate antibiotic therapy
basedondrugsensitivity resultsshouldbeadministered,andinthe
absence of drug sensitivity data, clindamycin may be preferred.
Supportive therapy and treatment of the underlying diseases
should also be initiated.

In conclusion, HLH may be associated with
L. pseudomesenteroides infection. The present case expanded
the spectrum of microbiological agents implicated in HLH
and suggested that such patients may respond to treatment
with clindamycin.
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